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DETAILED ACTION 



Response to Amendment 

1 . Applicant's response to the last office action filed May 8 th 2006 has been 
entered and made of record. 

2. Applicant has amended claims 15, 22, 29, 32, 55, 57, 60, 61, 62, 75. 
Claims 77-103 have been canceled. New Claims 104-106 have been added. Claims 1- 
76 and 104-106 are currently pending. 

3. Applicant's remarks have been considered but are not found persuasive 
for at least the following reasons: 

Applicant argues that the reference of Prieto does not read on the independent 
claims 1, 43 and 63 as recited because the quantization noise in Prieto is actually 
characterized in an encoding phase. However, interpreted broadly Prieto discloses 
characterizing quantization noise (column 4, lines 14-26), and that quantization noise is 
present in the reconstructed data of the inverse wavelet transform and therefore can be 
adaptively filtered (column 4, lines 46-63). So it is interpreted that the quantization 
noise is present in the reconstructed data and the data is reconstructed in response to 
the application of the inverse wavelet transform. Furthermore, Prieto teaches that the 
quantization noise can be removed from the reconstructed data during decoding 
(column 4, lines 60-67). Prieto teaches that the filtering may be performed after the 
inverse wavelet transforming or after the quantization encoding. The scope of the 
Prieto teaches that quantization noise is characterized and accordingly adaptively 
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filtered or suppressed. Therefore the rejections previously presented with regard to 
independent claims 1 , 43 and 63 and all their subsequent dependent claims are 
maintained and accordingly made FINAL. The previous rejection of claim 76 is also 
accordingly maintained and made FINAL. 

Applicant's amendment necessitated the grounds of rejection presented in the 
Office Action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 1, 2, 5, 8, 1 1, 12, 13, 36-44, 47, 50-53, 63, 64, 67, and 70-73 are rejected 
under 35 U.S.C. 102(b) as being anticipated by U.S. Patent 5,974,181 to Prieto. 

With regard to claim 1 , Prieto discloses a method comprising characterizing 
quantization noise in reconstructed data generated in response to application of an 
inverse wavelet transform (column 4, lines 14-27 and 56-63). Prieto teaches 
characterizing quantization noise by determining the noise cause by quantization that is 
uncorrelated to the image so that it can be filtered or removed. 

Prieto further discloses removing the quantization noise from the reconstructed 
data constructed during decoding (column 4, lines 14-27). Prieto also discloses that the 
filtering or noise removal may be performed before or after the inverse wavelet 
transformation stage (column 4, lines 56-63). 

With regard to claim 2, Prieto discloses the method defined in claim 1 wherein 
removing noise comprises performing wavelet denoising using an enhancement wavelet 
transform (column 4, lines 14-27). Here Prieto discloses that the wavelet transform is 
used to determine the noise and therefore the wavelet transform is used for the 
purposes of enhancement in the noise removal process. 

With regard to claim 5, Prieto discloses the method defined in Claim 2 wherein 
performing wavelet denoising comprises applying the enhancement wavelet transform 
on a subset of all decomposition levels to which the inverse transform is to be applied 
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(column 5, lines 50-60 and column 6, lines 1-12). Prieto teaches that certain sub-bands 
are of greater importance to the image content and that certain sub-bands are of greater 
importance to the noise estimation. Prieto also teaches performing the denoising at the 
sub-band level (column 7, lines 23-30). 



With regard to claim 11, Prieto discloses the method defined in Claim 1 wherein 
the quantization noise depends on quantization performed and the inverse wavelet 
transform applied (column 4, lines 17-24). Prieto discloses that the quantization noise is 
calculated with respect to noise created in the quantization process. 

With regard to claim 12, Prieto discloses the method defined in Claim 1 further 
comprising: 

decoding image data, including applying the inverse wavelet transform to 
compression wavelet transform coefficients at level L to generate samples at 
enhancement wavelet transform level L-1 having quantization noise (column 5, lines 24- 
36). Prieto discloses applying inverse wavelet transforms to multiple levels. 

With regard to claim 13, Prieto discloses the method defined in Claim 12 further 
comprising repeatedly applying the inverse wavelet transform and removing 
quantization noise after each application of the inverse wavelet transform (column 3, 
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lines 55-60 and Fig. 2, element 223). The quantization noise is removed for multiple 
subbands each time they are decoded. 

With regard to claim 36, Prieto discloses the method defined in Claim 1 wherein 
the quantization noise is not uniformly distributed throughout the reconstructed data 
(column 4, lines 14-27). It is understood that the quantization noise is not distributed 
uniformly throughout the reconstructed data because it is removed by filtering only 
certain noise caused by quantization as well as certain sub-bands (column 5, lines 50- 
60). 

With regard to claim 37, Prieto discloses the method defined in Claim 1 wherein 
the quantization noise is not continuous throughout the reconstructed data (column 4, 
lines 14-27). It is understood that the quantization noise is not distributed uniformly 
throughout the reconstructed data because it is removed by filtering only certain noise 
caused by quantization as well as certain sub-bands (column 5, lines 50-60 and column 
3, lines 55-60). 

With regard to claim 38, Prieto discloses the method defined in Claim 1 wherein 
the quantization noise has discrete values (Fig. 2). The quantization noise as 
characterized is considered discrete as the noise is calculated after a discrete wavelet 
transform. 
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With regard to claim 39, Prieto discloses the method defined in Claim 1 wherein 
the quantization noise has rational values (column 4, lines 14-27). 

With regard to claim 40, Prieto discloses the method defined in Claim 39 wherein 
the inverse wavelet transform is applied using a rational wavelet filter (column 4, lines 
52-63). The adaptive filter is interpreted as a rational wavelet filter. 

With regard to claim 41 , Prieto discloses the method defined in Claim 1 wherein 
characterizing quantization noise comprises characterizing scalar quantization of 
wavelet coefficients (column 4, lines 14-27). 

With regard to claim 42, Prieto discloses the method defined in Claim 1 wherein 
the quantization noise is scalar quantization noise (column 4, lines 14-27). 

With regard to claim 43, Prieto discloses a decoder comprising: 
an inverse wavelet filter unit to apply an inverse wavelet transform (Fig. 2, 
element 222); 

a quantization noise characterization unit to characterize quantization noise in 
reconstructed data generated in response to application of the inverse wavelet 
transform (column 4, lines 14-27 and Fig. 2, element 214, the quantization encoder 
identifies the noise); and 



Application/Control Number: 09/920,003 Page 8 

Art Unit: 2624 

a quantization noise removal unit to remove the quantization noise from the 
reconstructed data constructed during decoding (Fig. 2, element 223, the filter for 
removing noise can be placed both in front or behind the Inverse wavelet transform, see 
column 4, lines 52-67). 

With regard to claim 44, Prieto discloses the decoder defined in Claim 43 
wherein the quantization noise removal block comprises a denoising unit to perform 
wavelet denoising using an enhancement wavelet transform (Fig. 2, element 223). 

With regard to claim 47, Prieto discloses the decoder defined in Claim 44 
wherein performing wavelet denoising comprises applying the enhancement wavelet 
transform on a subset of all decomposition levels to which the inverse transform is to be 
applied ((column 5, lines 50-60 and column 6, lines 1-12). Prieto teaches that certain 
sub-bands are of greater importance to the image content and that certain sub-bands 
are of greater importance to the noise estimation. Prieto also teaches performing the 
denoising at the sub-band level (column 7, lines 23-30 and column 3, lines 55-60). 

With regard to claim 51, Prieto discloses the decoder defined in Claim 43 
wherein the quantization noise depends on quantization performed and the inverse 
wavelet transform applied (column 4, lines 17-24). Prieto discloses that the quantization 
noise is calculated with respect to noise created in the quantization process. 
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With regard to claim 52, Prieto discloses the decoder defined in Claim 43 
wherein the inverse wavelet filter unit applies the inverse wavelet transform to 
compression wavelet coefficients at level L to generate samples at the enhancement 
wavelet transform level L-1 having quantization noise (column 5, lines 24-36). Prieto 
discloses applying inverse wavelet transforms to multiple levels. 

With regard to claim 53, Prieto discloses the decoder defined in Claim 51 
wherein the inverse transform unit repeatedly applies the inverse wavelet transform and 
the quantization noise removal unit removes quantization noise after each application of 
the inverse wavelet transform (column 3, lines 55-60 and Fig. 2, element 223). The 
quantization noise is removed for multiple subbands each time they are decoded. 

With regard to claim 63, the discussion of claim 43 applies. Prieto discloses an 
article of manufacture comprising one or more recordable media with executable 
instructions stored thereon which, when executed by a system (Fig. 2). The diagram in 
Fig. 2 is interpreted to be performed by a computer product to perform the steps 
discussed in regard to claim 43. 

With regard to claim 64, the discussion of claim 44 applies. 

With regard to claim 67, the discussion of claim 46 applies. 
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With regard to claim 70 the discussion of claim 50 applies. 
With regard to claim 71 , the discussion of claim 51 applies. 
With regard to claim 72, the discussion of claim 52 applies. 
With regard to claim 73, the discussion of claim 53 applies. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 76 is rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 
6,985,632 to Sato et al. 

With regard to claim 76 Sato discloses applying an inverse discrete wavelet 
transform to LL coefficients and high-pass coefficients at level L to generate samples at 
level L-1 having quantization noise (column 15, lines 30-50 and column 16, lines 30-50); 
and 
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Removing the quantization noise in reconstructed LL components computed 
duting the inverse wavelet transform, wherein the quantization noise depends on 
quantization performed and the inverse wavelet transform applied (column 16, lines 30- 
50). 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combination of U.S. Patent 5,974,181 to Prieto and U.S. Patent 5,974,181 to Prieto 
et al. 

With regard to claim 8, Prieto discloses the method of claim 1 but does not 
explicitly disclose that the inverse wavelet transform takes place in a JPEG 2000 
encoder. Sato discloses that the inverse wavelet transform takes place in a JPEG 2000 
encoder (paragraph 0082). JPEG decoders are well known in the art to be used 
because of the properties of JPEG images, making them suitable for performing 
lossless transformations. Therefore it would have been obvious to one of ordinary skill 
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in the art at the time of invention to use a JPEG 2000 decoder to enable lossless 
transformations in the quantization noise removal of Prieto. 

With regard to claim 50, the discussion of claim 8 applies. 

Claims 3, 4, 6, 7, 9, 10, 14, 35, 45, 46, 48, 49, 54, 65, 66, 68, 69 and 74 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 5,974,181 to 
Prieto. 

With regard to claims 3 and 4 Prieto discloses the method defined in claim 2, but 
does not disclose whether the enhancement wavelet transform is either a different 
transform than the inverse wavelet transform or the same as the inverse wavelet 
transform. Official notice is taken that many different wavelet transforms are well known 
in the art to be used according to experimentation and need. Therefore it would have 
been obvious to one of ordinary skill in the art at the time of invention to use any 
wavelet transform as a matter of design choice chosen through the process of routine 
experimentation according to desired effect. 

With regard to claims 6 and 7, Prieto discloses the method defined in Claim 5, 
but chooses to omit the details of which subsets of decomposition levels comprise a set 
of consecutive or non-consecutive decomposition levels. Official notice is taken that the 
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details of wavelet denoising on different decomposition levels in both consecutive and 
nonconsecutive levels is well known in the art. Therefore it would have been obvious to 
one of ordinary skill in the art at the time of invention to use any consecutive or non- 
consecutive decomposition levels as a matter of design choice chosen through the 
process of routine experimentation according to desired effect. 

With regard to claim 9, Prieto discloses the method defined in Claim 2, but omits 
the details of wherein performing wavelet denoising comprises controlling denoising 
using level 2 enhancement wavelet transform coefficients. However official notice is 
taken that many levels for enhancement are well known in the art of wavelet denoising 
according to desired effect. Therefore it would have been obvious to one of ordinary 
skill in the art at the time of invention to use any advantageous level be chosen due to 
routine experimentation to achieve a desired result. 

With regard to claim 10, the discussion of claim 9 applies. 

With regard to claim 14, Prieto discloses the method defined in Claim 1 , but does 
not disclose further performing a deblurring operation on the reconstructed samples to 
enhance sharpness of an image. Official notice is taken that deblurring operations to 
increase sharpness are well known in the art to be used to sharpen images to make 
them more appealing. Therefore it would have been obvious to one of ordinary skill in 
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the art at the time of invention to use a deblurring operation in order to increase 
sharpness for a more appealing image. 

With regard to claim 35, Prieto discloses the method defined in Claim 1 wherein 
characterizing quantization noise comprises computing differences between 
neighboring samples. Official notice is taken that it is well known in the art to calculate 
quantization noise or any type of noise for that matter by computing differences 
between image components in order to obtain the values that are out of place i.e. noise 
values. Therefore it would have been obvious to one of ordinary skill in the art at the 
time of invention to characterize quantization noise by computing differences between 
neighboring samples in order to obtain values that are out of place and are deemed to 
be noise. 

With regard to claims 45 and 46, the discussion of claims 3 and 4 applies. 
With regard to claims 48 and 49 the discussion of claims 6 and 7 applies. 
With regard to claim 54, the discussion of claim 14 applies. 
With regard to claims 65 and 66, the discussions of claims 3, 4, 45 and 46 apply. 



With regard to claims 68 and 69 the discussion of claims 6, 7, 48 and 49 apply. 
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With regard to claim 74, the discussion of claims 14 and 54 apply. 

Claims 15- 21, 23-28, 31, 55-56, 59 and 75 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over the combination of U.S. Patent 5,974,181 to Prieto and U.S. 
Patent 6,985,632 to Sato et al. 

With regard to claim 15, Prieto discloses a method comprising characterizing 
quantization noise in reconstructed data generated in response to application of an 
inverse wavelet transform (column 4, lines 14-27 and 56-63). Prieto teaches 
characterizing quantization noise by determining the noise caused by quantization that 
is uncorrelated to the image so that it can be filtered or removed. 

Prieto further discloses removing the quantization noise from the reconstructed 
data constructed during decoding (column 4, lines 14-27). Prieto also discloses that the 
filtering or noise removal may be performed before or after the inverse wavelet 
transformation stage (column 4, lines 56-63). 

Prieto does not explicitly disclose wherein the removing quantization noise 
comprises applying an M-level forward transform to LL components, thresholding 
coefficients, and applying an inverse transform to threshold coefficients to create 
denoised LL components. 

Sato discloses removing noise this way by: 
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Applying an M-level forward transform to LL components (column 15, lines 1-5); 
Thresholding coefficients (column 15, lines 34-55 and column 16, lines 30-50); 

and 

Applying a M-level inverse transform to create denoised LL components (column 
16, lines 30-50). 

The practice of removing noise using wavelet denoising techniques is well known 
in the art to be advantageous when removing noise that is attributable to certain 
frequencies. Therefore it would have been obvious to one of ordinary skill I the art at 
the time of invention to use the wavelet noise removal process taught by Sato in 
conjunction with the noise removal of Prieto in order to remove noise associated with 
particular frequencies or sub-bands of the image to be enhanced. 

With regard to claim 16, Sato discloses wherein thresholding coefficients 
comprises determining a threshold based on a scalar quantizer Q, where Q is a rational 
number (column 15, lines 6-15). Sato discloses that the coefficients are obtained using 
a quantizer and therefore would be thresholded according to the quantizer. Whether or 
not Q is a rational number is a matter of design choice. Therefore it would have been 
obvious to one of ordinary skill in the art at the time of invention to use a rational 
quantizer due to routine experimentation and in accordance with desired calculations to 
be performed. 
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With regard to claim 17, having a threshold of 1/sqrt(2)*Q is also a matter of 
design choice and would of depend on the amount of noise or values of coefficients to 
be discarded. Therefore it would have been obvious to one of ordinary skill in the art at 
the time of invention to use a threshold calculated due to routine experimentation and in 
accordance with desired calculations to be performed. 

With regard to claim 18, again the same discussion of design choice applies. A 
certain wavelet transform of the many well known wavelet transforms may be chosen 
according to design choice resulting from routine experimentation and desired results. 

With regard to claim 19, the discussion of claim 17 applies. 

With regard to claims 20 and 21, the discussion of claim 18 applies. 

With regard to claim 23, Sato discloses using JPEG 2000 coding (column 22, 
lines 37-42). 

With regard to claim 24, Sato discloses determining coefficients and therefore 
thresholds for different regions of interest (column 15, lines 45-51). 

With regard to claim 25, Sato discloses wherein different regions of samples 
correspond to different codeblocks of wavelet coefficients (column 15, lines 52-58). 
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With regard to claim 26, Sato discloses wherein different samples have different 
last coding passes (column 22, lines 37-42). 

With regard to claim 27, the discussion of claim 18 applies. It is a matter of 
design choice for M to equal one. 

With regard to claim 28, the discussion of claim 18 applies. Harr transforms are 
just one of many transform types that can be used as a matter of design choice. 

With regard to claim 31 , Sato discloses thresholding coefficients or removing 
them effectively setting them to zero according to comparison with a threshold (column 
16, lines 30-50). 

With regard to claim 55, the discussion of claim 15 applies. 

With regard to claim 56, the discussion of claim 16 applies. 

With regard to claim 59, the discussion of claim 31 applies. 

With regard to claim 75, the discussion of claim 31 applies. 
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Allowable Subject Matter 

Claims 22, 29, 30, 32, 57, 58, and 60-62 were previously indicated as allowable 
subject matter. Each of these claims has been amended as required and are therefore 
now allowed. New Claims 104-106 are also found to be allowable for the same reasons 
as they recite essentially the same subject matter as allowed claims 22, 29 and 32 
respectively. 

The following is an examiner's statement of reasons for indicating allowable 
subject matter: 

Claims 22, 29, 30, 32, 57, 58, 60-62 and 104-106 all contain specifics in the 
calculation of wavelet transforms that are not explicitly disclosed nor reasonably 
suggested by either reference to Sato or Prieto or any other found prior art. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wes Tucker whose telephone number is 571-272-7427. 
The examiner can normally be reached on 9AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on 571-272-2214. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Wes Tucker 
9-2-06 



MATTHEW C. BELLA 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



